A 5-month-old male Thoroughbred foal with a history of chronic septic arthritis of the tibiotarsal joint and recent respiratory distress was euthanized and a postmortem examination performed. A giant diverticulum communicating with the lateral aspect of the right atrial cavity of the heart was observed. Histologically, the wall was comprised of myocardial tissue containing cavernous vascular spaces. There was gross and histologic evidence of right-sided heart failure. Congenital right atrial diverticula are rare anomalies in humans and have not previously been reported in foals.
Cardiac diverticula are congenital or occasionally acquired fibrous or muscular outpouchings from atrial or ventricular cavities. 3, 4 They are rarely reported in humans, and most commonly occur through a defect in the left ventricular myocardium. 8 A few cases of right and left atrial diverticula have been documented in children and adults 1, 2, [4] [5] [6] [7] ; this is the first report of a right atrial diverticulum in a foal.
A 5-month-old male Thoroughbred foal was presented to the referring veterinarian with septic arthritis of the right tibiotarsal joint, which had been treated for several months. The foal became recumbent, with increased respiratory and heart rates and increased respiratory sounds. The foal was euthanized and presented to the Livestock Disease Diagnostic Center, Lexington, Kentucky, for postmortem examination.
At necropsy, the pericardial sac was opaque and expanded by a 20-ϫ 25-ϫ 25-cm hollow mass, which was slightly larger than the entire heart. The mass had a 2-5-mm-thick muscular wall, which was continuous with the lateral wall of the right atrium (Fig. 1) . The central lumen communicated with the right atrial cavity via a 10-cm diameter opening and contained clotted blood, which was not adherent to the inner lining. A right atrial appendage was not noted, and the coronary groove on the right side was deviated ventrally (Fig.  1 ). Right and left ventricular walls measured 1.2 cm and 3.2 cm in thickness, respectively. The right ventricle formed the apex of the heart, and the right ventricular cavity and right atrioventricular orifice were dilated. Caudal regions of right and left lung lobes were red and firm. The liver was swollen, with an irregular surface and an enhanced lobular pattern. The right tibiotarsal joint was markedly distended by opaque, tan fluid, and the synovial lining was red and significantly thickened. Large irregular regions of ulceration of the articular cartilage were noted on the lateral and medial malleoli of the right tibia and lateral and medial trochlear ridges of the talus; exposed subchondral bone of the talus was brown and soft, with an irregular surface. Streptococcus zooepidemicus was isolated in pure culture from the lung, spleen, and right tibiotarsal joint.
Representative tissue specimens were fixed in 10% neutral buffered formalin, processed routinely, and sectioned at 5 m. Further sections of the cardiac mass were stained with Brown and Brenn Gram stain, Masson's trichrome, Verhoeff's stain, phosphotungstic acid hematoxylin, and periodic acid-Schiff (PAS) with and without diastase pretreatment. Histologically, the epicardium of the mass consisted of thick concentric layers of collagen and elastin fibers; in some fields, this was expanded by fibrin, moderate numbers of neutrophils (Fig. 2) , and superficial colonies of gram-positive bacterial cocci, with necrosis and thrombosis of blood vessels. The remainder of the wall thickness was comprised of bundles of variably sized, well-differentiated myocardial fibers, which, on the inner surface, formed endothelial-lined thin projections into the central cavity. These myocardial fiber bundles were supported by a moderately abundant loose collagenous stroma, which contained cavernous, irregularly shaped vascular spaces. Small numbers of myocardial fibers adjacent to the vascular spaces and central cavity had a more abundant, clear cytoplasm ( Fig. 2) containing moderate amounts of granular, PAS-positive, diastase-sensitive material (glycogen). In some sections, the wall was comprised entirely of fibroelastic tissue. Histopathologic findings in other sites included centrilobular hepatic necrosis and congestion, suppurative synovitis of the right tibiotarsal joint, suppurative tubulointerstitial nephritis, and mild interstitial pneumonia. The cardiac mass was diagnosed as a right atrial diverticulum with suppurative epicarditis. Inflammatory lesions in the heart, right tibiotarsal joint, kidney, and lungs and isolation of Streptococcus zooepidemicus in pure culture from the right tibiotarsal joint, lung, and spleen were consistent with septicemia. Centrilobular hepatocellular necrosis and congestion were consistent with acute right-sided heart failure.
Right or left atrial diverticula are rare congenital abnormalities in humans and have also been referred to as congenital atrial aneurysms. 4 Atrial diverticula are primary lesions, occurring in the absence of other cardiac malformations that could have caused atrial enlargement. Clinical signs can include chest pain, fatigue, and dyspnea. 4 Right atrial diverticula have all been associated with supraventricular tachycardia. 4, 6 It is suggested that abnormal tissue in the wall contains irritable ectopic foci or may provide extensive surfaces over which abnormal circular impulses are transmitted. 4 In one patient, the tachycardia was thought to be caused by adherence of the giant diverticulum to the under- lying right ventricle. 6 The diverticula have been successfully excised from the heart in some patients, resulting in restoration of normal cardiac rhythm. 4 Although an electrocardiogram was not performed during clinical examination of this foal, the heart rate was reported to be increased.
In some humans, the right atrial diverticulum caused compression of the adjacent right ventricle. 4, 6 In this foal, the right ventricle was dilated, indicating volume overload rather than external compression. Stretching of the right atrioventricular orifice by the weight of the diverticulum most likely resulted in regurgitation of blood through the tricuspid valves; however, no heart murmur had been noted clinically. The risk of antemortem thrombus formation within atrial diverticula is high, 4 in this case, however, the deposition of clotted blood in the central cavity is considered to have occurred postmortem, because it was not adherent to the endothelial surface.
Histologically, the wall of the atrial diverticulum from this foal was comprised of myocardial fibers and fibrous tissue similar to one that was excised from a human patient. 4 In other excised lesions, fibrous tissue and lipomatous tissue were observed. 2 Cavernous vascular spaces were lined and separated by the myocardial tissue; these spaces were most likely exaggerated intertrabecular regions of the central cavity. Lack of evidence for antemortem clotting of blood in the diverticulum in this case and the presence of bundles of well-differentiated myocardial cells in many sections of the wall indicate that this diverticulum may have participated in cardiac contractions. Some cells contained significant amounts of glycogen in addition to myofibril bundles and were therefore similar in appearance to Purkinje cells. A right atrial diverticulum in a human patient was noted to be contracting during atrial systole 6 ; however, it was not excised and examined.
Clinical signs in this foal were complicated by the chronic right tibiotarsal arthritis and streptococcal septicemia. Inflammation and bacterial colonization of the epicardial surface of the atrial diverticulum may have been secondary to damage caused by friction against the taut, overlying pericardial sac. There was no evidence of valvular endocarditis, as might have been expected given the hypothesized regurgitation of blood through the tricuspid valves and consequent predisposition to endothelial disruption. The clinical severity of cardiac dysfunction was not determined; centrilobular congestion of the liver did indicate right-sided heart failure. The severe joint lesion limited the mobility of the foal for several months, which may have prolonged survival. This is the first report of a giant right atrial diverticulum in a nonhuman species and should be included as a differential diagnosis for congenital cardiac malformation in foals.
